Effect of magnesium particle fraction on osteoinduction of hydroxyapatite sphere-based scaffolds.
Magnesium (Mg) is an emerging degradable metal for orthopaedics and its degradation product, Mg2+, has been reported to positively affect osteogenesis. Porous hydroxyapatite (HA) has been extensively studied for bone regeneration, but its slow degradation is an important factor limiting its uses. Therefore, we studied the combination of Mg and HA to integrate the advantages of the two materials while circumventing their disadvantages, with the aim of determining the optimum Mg/HA ratio. Surface-treated Mg particles (Φ ∼ 1.3 mm) and HA spheres (Φ ∼ 1.4 mm) were mixed at 0, 10, 30, and 50% (v/v). The mixtures were filled in titanium cages to form complexes. In vitro biocompatibility was studied by culturing MC3T3-E1 osteoblasts in extracts prepared from the complexes. In vivo biocompatibility and osteoinduction were evaluated by implantation in canine dorsal muscles. All complexes were not cytotoxic to the osteoblasts, regardless of the Mg proportion. Eight weeks after implantation in muscles, complexes containing 50% Mg showed inflammatory cell infiltration, whereas all other groups showed no evident inflammatory response. Additionally, complexes containing 30% Mg had significantly higher new bone area percentage (BV/TV), trabecular number (Tb.N), and bone growth rate than those containing 0, 10%, or 50% Mg. In comparison, complexes containing 50% Mg had significantly lower BV/TV and Tb.N than all other groups, and also had a significantly lower bone growth rate than those containing 10% or 30% Mg. Sixteen weeks after implantation, the trend in bone formation was similar to that observed at week 8. This shows that metallic Mg affected the osteoinductivity of HA-Mg complexes in a dose-dependent manner. In the present model, 30% Mg induced optimum osteoinduction. More studies are needed to explore the optimum Mg fractions for other implantation sites or forms of use.